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Introduction
The relationship between a country's legal system and its economic performance is still not completely understood. Some facets of the relationship are fairly obvious, of course. For example, flourishing economies crucially depend on secure private property rights and a functioning court system. It could even be argued that property rights are never secure in the absence of a well-functioning court system. The importance of courts being independent from the other branches of government, as well as from the conflicting parties, is often stressed, and yet judicial independence can also pose a danger. Judges acting without constraint or oversight may delay their decisions, issue decisions that ignore the evidence, render decisions that rely on nonapplicable norms, or even render decisions that are patently wrong. Independent judges could be viewed as a necessary condition for an efficient economy, but it is unlikely to be a sufficient one. An independent judiciary can constitute another type of danger, one precisely described by Brutus in the Anti-Federalist Paper #11 (Ketchum 1986):
It is, moreover, of great importance, to examine with care the nature and extent of the judicial power, because those who are to be vested with it, are to be placed in a situation altogether unprecedented in a free country. They are to be rendered totally independent, both of the people and the legislature … No errors they may commit can be corrected by any power above them … nor can they be removed from office for making ever so many erroneous adjudications.
In more current language, one could say that judges ought to be held accountable to the law.
One way to increase the chances that judges will make decisions rooted in the law is to use certain predefined rules that restrict judges in their decision-making power. These restricting rules are known as judicial procedures and have been implemented in various ways across all legal systems. We define "judicial procedure" as those formal steps that judges-and other actors involved in the judicial system-need to follow in order to produce binding decisions.
In the United States this is called "due process."
The immediate purpose of the tools used to implement judicial procedure is to ensure that court proceedings are fair or, in other words, that procedural justice is maintained. If effectively enforced, their effect is to make it more difficult for judges to act outside the law. For instance, the right to legal counsel reduces the asymmetry in judicial expertise between the judge and the defendant by providing defendants with legal expertise. Lawyers can be expected to insist on the proper application of the relevant norms, which increases judges' accountability to the law. The right to appeal has a very similar function: Except at the highest level of court where it does not apply, the right to appeal creates awareness in judges that their decisions are not final, but can be reviewed for correctness by colleagues with higher status.
This possibility creates an incentive to apply the relevant norms properly, and hence increases accountability. Similar arguments can be made with regard to all the other judicial procedures discussed in in the empirical section of this paper.
Thus, more accountability decreases the likelihood that judges will act arbitrarily and increases the predictability of the legal system. It can further be argued that procedural safeguards increase the likelihood that judges maintain their independence from other branches of government as well as from the conflicting parties. That is, if the parties (be they governmental or private) try to induce judges to draw on nonapplicable norms, judges know that such decisions are likely to be overturned by their colleagues (as a consequence of the right to appeal) or heavily criticized in public (as a consequence of the trial taking place publicly). Hence, judicial independence and judicial accountability are complementary.
Given this important role of judicial procedures, it is somewhat surprising how little empirical research has been done into the question of how these rules affect economic outcomes. We begin to fill in this gap by asking: What is the impact of important judicial procedures, such as the right to counsel, the right to present a defense, the presumption of innocence, or the right to appeal, on the average growth rate of an economy? We study the impact of judicial procedures using a unique dataset for a cross-section of 67 countries over the period [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] in the framework of a standard economic growth model. We find some support for our theoretical prior, as some judicial procedures appear to have a robust and statistically significant as well as economically relevant effect on economic growth. Our core findings are that timeliness, written (as opposed to oral) procedures, and the right to counsel have a robust positive effect on growth, whereas the number of independent procedural actions as well as the presumption of innocence have negative effects on growth.
The rest of the paper is structured as follows. Section 2 elaborates the main arguments relating the quality of the judicial process to economic growth and provides an overview of relevant extant empirical studies. Section 3 describes the dataset used in the analysis. Section 4 presents the empirical approach and a discussion of the results. Section 5 investigates different interpretations of the finding that the presumption of innocence has a negative impact on economic growth. Section 6 concludes.
Competing Views on the Effects of Judicial Procedure
One of the most basic problems of states is how to turn simple promises into credible commitments. If the state's promise to create and enforce private property is perceived as cheap talk by potential investors, trade and investment activity will be low. If, on the other hand, the promise to enforce private property rights is perceived as a credible commitment, trade and investment are likely to increase, leading to higher economic growth. There are at least three ways a state's policy toward private property can increase economic growth:
1. Regarding private law, the state's promise to enforce privately entered contracts is backed up by the presence of judicial procedures. This will increase the number of voluntary contracts and thereby the number of transactions. Moreover, it could increase people's willingness to specialize, which, in turn, would result in higher levels of division of labor, thus contributing to economic growth.
2. Using public law, the state credibly commits to a position of noninterference with private business outside the stated rules, which leads to higher foreign and domestic investment.
3. When the state issues bonds, it is able to do so at a low interest rate because it has credibly signaled the financial markets that it will avoid default and abstain from policy-induced inflation hikes. Lower interest rates on a given level of debt imply a lower intertemporal tax burden for the society, making it a more inviting business climate.
There are only a few studies concerned with the economic effects of judicial procedures. Voigt (2003, 2006) introduce two indicators of judicial independence (JI), one for de jure independence, the other for de facto independence. Estimating the impact of JI on economic growth, they find that while de jure JI does not have an impact on economic growth, de facto JI positively influences real GDP per capita growth in a sample of 73 countries. The impact of de facto JI on economic growth is robust to outliers, to the inclusion of several additional economic, legal, and political control variables, and to the construction of the index. The authors thus conclude that de facto JI matters for economic growth. Hayo and Voigt (2007) analyze determinants of de facto JI and the relationship between de jure and de facto JI. They show that the correlation between these two indicators for JI is quite low. Djankov et al. (2003) develop an entirely different approach toward judicial procedure, which they call procedural or legal formalism. They describe a simple triadic model in which a dispute among neighbors is solved informally by a neutral third party (their neighborhood model). Such dispute settlement between neighbors works in the absence of formalized procedures and is used as a benchmark against which real-world systems are compared. Djankov et al. suspect that more formalized procedures do not serve to protect the conflicting parties but, rather, to secure government influence on court decisions. From this point of view, procedural tools would not contribute to higher levels of accountability and independence but are instead features of regulatory intervention creating unnecessary and costly burdens for the conflicting parties. Djankov et al. construct measures that reflect the exact procedures that are used in two paradigmatic cases (the eviction of a tenant for nonpayment of rent and the collection of a bounced check). Their index of procedural formalism measures "substantive and procedural statutory intervention in judicial cases at lower-level civil trial courts" and created by adding up the following variables.
(i) Professionals vs. laymen. Djankov et al. assume that by demanding conflicting parties to have professionally trained representatives and to accept only professionally trained people as judges, government increases its control over the judicial process. In our view, access to qualified experts increases the quality of judicial decision making.
(ii) Written vs. oral elements. Here, a critical argument (not explicitly developed by Djankov et al.) could be that requiring of all steps to be in writing could increase the incentives for corruption. If the only evidence allowed is that carrying the court's seal, parties might be willing to pay for the seal in certain situations, for example, when evidence is brought in too late. The counterargument (explicitly made in Djankov et al.) is that written litigation raises accountability as the entire procedure can be reproduced later.
(iii) Legal justification. Demanding legal justification would be yet another instrument of the sovereign to pursue its interests. We argue that it increases the relevance of legislation as the relevant laws need to be explicitly mentioned.
(iv) Statutory regulation of evidence. The regulation of evidence could, again, be used to further goals of the government. However, it could also enhance transparency of the process.
(v) Comprehensive appeal procedures. Djankov et al. suspect that a review of first instance court decisions by appellate courts does not serve to protect the conflicting parties from mistakes committed by first-instance judges but, rather, keeps the sovereign in control of court outcomes. Having a superior judge in control of lower court decisions is coded as inconsistent with the neighborhood model. In contrast, we think that such a procedure will improve the transparency of legal decision making.
(vi) Engagement formalities. Here, the argument is that voluntary pretrial conciliation is in accordance with the neighborhood model as are flexible rules of notification both of process and judgment. The competing view is that clearly defined engagement procedures will foster a fair trial.
(vii) Independent procedural actions. These are defined as "every step in the procedure, mandated by the law or by court regulation, which demands interaction between the parties or between them and the judge or court officer, such as filing a motion or attending a hearing." In the neighborhood model, there are very few such actions so that the lower the number of in-dependent procedural actions, the closer the respective system to the idealized neighborhood model. Additionally, Djankov et al. (2003) produce two numbers reflecting the number of days needed to have the tenant evicted and the bounced check paid. This indicator was produced in cooperation with Lex Mundi, an association of international law firms, and is available for 109 countries.
Djankov et al.'s study can be criticized on a number of grounds. The benchmark for their evaluations, i.e., their neighborhood model, might be adequate for resolving simple disputes but might be completely inadequate when the dispute involves complex contracts. Moreover, they seem to assume that speed in judicial decision making needs to be maximized. However, some decisions might warrant an extensive fact-finding and evaluation process, which requires a certain amount of time. Their "data" are not based on facts, but on hypothetical cases: they do not measure how courts actually perform but how law firms around the world believe that their local courts would perform were they to decide the two paradigmatic cases.
Djankov et al. find procedural formalism to be systematically higher in civil than in common law countries. Moreover, formalism is associated with a higher expected duration of judicial proceedings, more corruption, less consistency, less honesty, less fairness in judicial decisions, and inferior access to justice. Given these disadvantages, we would expect, ceteris paribus, that countries characterized by high levels of procedural formalism should also experience lower economic growth rates. To assess the impact of the formalism variables, we include these indicators in our growth regressions.
Thus, based on the theoretical analysis, we are faced with two competing views. Whereas Djankov et al. constantly suspect the government of wanting to interfere in conflict resolution, our approach interprets many judicial procedures as contributing to judicial accountability.
We now proceed to test these hypotheses empirically.
Data Description
To estimate the effects of judicial procedure on economic outcomes, we need a number of variables that can serve as proxies for the various elements of judicial procedure. As previous studies have shown, formal legal enactments and their actual enforcement are often worlds apart. It is, therefore, desirable to employ indicators for de facto rather than de jure judicial procedures. Hathaway (2002) creates a Fair Trial Index that contains 10 procedural aspects, namely: (1) an independent and impartial judiciary, (2) the right to counsel, (3) the right to present a de-fense, (4) the presumption of innocence, (5) the right to appeal, (6) the right to an interpreter, (7) the absence of ex post facto laws, (8) the right to a public trial, (9) the right to have prior notice of the charges that will be made, and (10) timeliness of court action. 1 All 10 features can be expected to increase the predictability of the behavior of judges and other representatives of the judiciary; however, perhaps some could use a more detailed explanation. In the European Convention on Human Rights, only three of these procedural aspects are not explicitly mentioned in conjunction with criminal charges, namely: (1) the right to an independent and impartial judiciary, (8) the right to a public trial, and (10) timeliness.
Some elements only make sense in the context of criminal cases, such as (3) the right to present a defense, (4) the presumption of innocence, and (9) the right to prior knowledge of the charges.
Ex ante, it is unclear how procedures in criminal cases affect the number of transactions, investment in physical capital, and degree of specialization in human capital. However, we conjecture that to the extent these procedural rights are directly applicable to noncriminal cases, compliance with them in the criminal context will be highly correlated with compliance in both public and private law. Moreover, it can be argued that higher degrees of fairness in criminal cases will increase the confidence people have in the court system in general.
In constructing her indicator, Hathaway (2002) relies on the Human Rights Reports issued by the U.S. State Department. These reports are verbal and thus have to be quantified. Two research assistants coded the data and intercoder reliability is 82%. The indicator is available for six years (1985, 1988, 1991, 1994, 1997, and 2000) and for as many as 160 countries. Countries are coded "0" if the respective right is always enforced, "0.5" if it is sometimes enforced, and "1" if it is never or not enforced. To make the interpretation more intuitive, we recoded the variables such that larger values correspond to stronger enforcement.
The indicators are clearly constructed to reflect actual enforcement of judicial procedures. The focus is restricted to civilian trials, i.e., military court proceedings are not taken into account.
Apart from this restriction, the Hathaway indicators refer to all kinds of trials and include civil as well as penal and administrative cases.
We find that there is substantial variation of indicators across time within specific countries.
To reduce the likelihood that singular events unduly influence the results, we use the average over all the years for which data are available.
1 Hathaway selected these issues because they figure prominently in the various human rights conventions: the International Covenant on Civil and Political Rights, the American Convention on Human Rights, the Euro-An additional problem with the data is their source. Although the State Department reports are based on reported facts, subjective evaluation by the staff of U.S. embassies still plays a role and the reports could also be used to serve political ends, such as justifying U.S. development aid to certain states. However, it has been noted (Poe et al., 1999) Djankov et al. (2003) , and the legal origin variables based on La Porta et al. (1999) . The variation in "no ex post facto laws" and "right to an interpreter" is extremely low and to preserve degrees of freedom, we exclude these two judicial elements from the following analysis. 3 pean Convention on Human Rights (more precisely, the Convention for the Protection of Human Rights and Fundamental Freedoms), and the African Charter on Human and People's Rights. 2 In fact, cashing bounced checks does not seem to be a very typical problem either in highly or less highly developed countries. 3 Note that we ran a number of robustness checks to ensure that the exclusion of these variables does not affect the results and that they are never statistically significant.
Estimation Approach and Interpretation of Results
We test our basic hypothesis with a standard growth model that explains the average growth rate of per capita GDP for 67 countries over the period 1985-2003 (a list of the countries can be found in Table A5 in the Appendix). 4 The standard explanatory variables combined in matrix B are the ratio of investments to GDP, the real GDP in 1985 U.S. dollars, the rate of population growth in percent, and the share of persons over 25 years with a secondary education in percent (Barro and Lee 2000) . 5 4 Although Hathaway provides data for 160 countries, we are able to estimate our model for only 67 countries because we include only those countries also covered by Lex Mundi and for which we information for the full set of control variables. 5 Using a modified version of the extreme bounds analysis suggested by Leamer (1978) , de Haan and Sturm (2000) find investment, initial income, and the degree of schooling to be robustly linked to economic growth.
In our sample, and applying a general-to-specific modeling strategy, it is population growth that is robustly related to growth, with schooling much less important. It is interesting to study the correlations of the four groups of judicial variables (procedural variables, formalism eviction of a tenant, formalism collecting a check, and legal origin). Tables A2 to A4 in the Appendix provide the respective Pearson correlation coefficients and the outcome of statistical significance tests. None of the correlations are above 0.45 and many are insignificant. However, there are three noteworthy patterns. First, the procedural aspect "timeliness" is positively related to most formalism indicators, which suggests that increasing formalism is associated with less timely decisions. Second, the formalism indicator "independent procedural actions" is positively correlated with most procedural indicators. This could be interpreted as meaning that more independent procedural actions lead to a less strict adherence to legal procedures. Causality could run in the other direction, but it is not obvious why a weaker adherence to judicial procedures should increase the number of independent procedural actions. Third, countries with a Scandinavian legal origin display a particularly strict adherence to procedural norms.
Since bivariate correlations are often misleading, we concentrate on multivariate procedures to explain cross-country variation in average GDP growth rates. Regarding the econometric methodology, we apply a general-to-specific modeling approach (Hendry 1993) , which has several advantages compared to the typical group-by-group analysis of indicators: it ensures that potential estimation biases are low, it allows for consistent testing procedures, and it fully considers the interaction of the explanatory variables. It would be desirable to estimate Equation (1) using all the available data, but given our limited number of degrees of freedom, we opt for a general-to-specific modeling approach within models that have a priori restrictions on Equation (1).
We present the outcome of consistent testing-down approaches for the following four models:
where: D a = Matrix of the degree of judicial formalism variables for eviction of tenant, δ a = Vector of coefficients on the degree of judicial formalism variables for eviction of tenant, and
where: D b = Matrix of the degree of judicial formalism variables for bounced checks, δ b = Vector of coefficients on the degree of judicial formalism variables for bounced checks.
Since we still have many regressors in Equations (2)- (5), there is the danger that our final parsimonious models are not encompassing models, as inference may be path-dependent.
Based on the work by Hoover and Perez (1999) , Hendry and Krolzig (1999) develop a model reduction algorithm, which is powerful in recovering the underlying data generating process (DGP) according to a wide range of Monte-Carlo studies. Statistical tests indicate that the unrestricted models based on Equations (2)- (5) are acceptable representations of the DGP, as they pass all relevant diagnostics (results available upon request), which allows estimations with OLS. To economize on space, we present only the parsimonious models that emerge from the general-to-specific modeling process at a nominal significance level of 5%. The coefficient estimates and standard errors (SE) are given in Columns 2 and 3, respectively.
Column 4 contains partial R 2 s and Column 5 has estimates of the elasticities of the variables measured at their respective means. Only a few of the initial 22 variables survive the testingdown process. The lower panel of Table 1 contains relevant diagnostic information. First, in Line (7), the test does not reject the removal of 16 variables. The remaining variables are highly significant as a group, as can be seen in Line (6). Second, the model explains about 57% of the variation in the cross-country growth rates. To foster the comparison of final models across the four specifications in Equations (2)- (5), we compute the Hannan-Quinn criterion (including the loglikelihood constant) and the adjusted R 2 . The Hannan-Quinn criterion is consistent and lies between the criteria proposed by Akaike and Schwarz with regard to penalizing a higher number of variables in the model. The adjusted R 2 is not as well-founded in statistical theory but is widely used in empirical applications. For a valid estimation process, it is important to ensure the adequacy of the underlying statistical assumptions. The model passes tests for heteroscedasticity (White (1980) , using squares), normality (Jarque and Bera (1987) , with a small-sample correction), and misspecification (RESET test based on Ramsey (1969) using squares of the fitted values).
The impact of the variables that survive the testing-down process of Equation (2) is in line with our theoretical priors. Regarding the economic variables, there is a negative effect of initial income, a positive effect of investments on growth, and a negative effect of the population growth rate on growth. In addition, we obtain a negative impact of the inflation rate on growth.
In interpreting these findings, we first conclude that there is evidence of conditional income convergence. 6 Every $1,000 additional per capita income reduces the average growth rate over the full period by about 1.6 percentage points. 7 Second, a 1 percentage point higher share of investment in GDP raises the average growth by about 0.9 percentage points. Third, an increase of the population growth rate by 1 percentage point lowers the GDP growth rate by about 1.1 percentage points. Fourth, 1 percentage point less average inflation generates 0.25 percentage points more average growth. In addition to the core economic variables, the economic freedom index is significant, indicating that greater freedom leads to an increase in the average growth rate. Growth in the South American countries is about 9 percentage points below the sample average. An important finding, given the focus of our paper, is that none of the legal origin variables are significant, meaning that legal origin does not have a significant influence on the average growth rate in our sample. 8 It is interesting to compare the relative importance of the variables in the model. Partial R 2 s
give the explanatory power of variables after the impact of the other variables has been taken into account. Here, we find that the three variables that are directly derived from the growth model have the highest relative explanatory power. Since the dimensions of some variables employed in the regression are arbitrary, estimated elasticities at the sample mean are shown in the last column of Table 1 . With a value of 2.9, the economic freedom index has the highest elasticity. The effects of the three economic variables derived from the growth model are also rather elastic, whereas the impact of the inflation rate is highly inelastic.
In a next step, we estimate Equation (3) using the Hathaway-coded indicators of procedural aspects of national legal systems. Table 2 contains the outcome of the testing-down process from the general model with 27 variables. The removal of 19 variables from the general model is accepted, as is evident from the F-test reported in Line (7) of the lower panel of Table 2 . We observe a substantial improvement in explanatory power-the coefficient of determination rises from 0.57 in the previous model to 0.71 and the two model selection criteria displayed in the table also improve. The diagnostic tests do not indicate any statistical problems.
Of the remaining variables, those that are directly derived from the growth model are again highly significant, but the absolute impact of these variables has decreased, except for population growth. These changes are also reflected in the relative impact of these variables in terms of partial R 2 s and elasticities. In contrast, neither economic freedom nor inflation remain in the final specification. There are now significant additional control variables, as transition countries, as well as those under military rule, experience below average economic growth.
Two judicial variables-timeliness and presumption of innocence-have a significant effect on income growth. Those economies characterized by relatively longer judicial processes exhibit a lower growth rate. The presumption of innocence variable has a negative sign, indicating that this particular procedural aspect may have costs in terms of lower economic growth.
Regarding the relative impact of the judicial variables on the average growth rate, we find a higher partial R 2 for presumption of innocence. Note that the added explanatory power of both judicial variables is substantial and similar to those of the core economic variables. However, both procedural indicators have an inelastic impact on the average economic growth rate, with timeliness being somewhat more elastic.
In the next step, we add the formalism indicators to the model and estimate the general model outlined in Equation (4), the results of which are recorded in Table 3 . Of the 34 variables in the general model, only 10 remain significant. The diagnostic statistics are again acceptable.
With an R 2 of 0.75, we observe a further increase in fit and there is also an improvement in the model selection criteria. The three economic core variables are still significant and we also find that countries in South America, those undergoing an economic transition, and/or those under military rule show a lower growth rate. Timeliness and presumption of innocence are again significant, and another procedural indicator is also of relevance: stronger implementa-tion of the right to counsel has a positive impact on the economic growth rate. 9 We interpret this finding as evidence for our view that procedures increase the transparency of judicial decisions as lawyers can be expected to insist on the proper application of the relevant norms, which again increases judges' accountability to the law. The final judicial variable of significance comes from the set of formalism indicators put forward by Djankov et al. (2003) . Countries that rely more on written as opposed to oral court processes achieve a higher growth rate. We would interpret this as suggesting that in modern economies judicial problems are often quite complex and unlikely to be resolved by an oral discussion between laymen, as argued by the "neighborhood" model proposed by Djankov et al. Instead, these problems require substantial assistance from professional lawyers and written documentation of the court proceedings undertaken to resolve them. Note that when estimating the impact of the procedural variables in a larger sample of 80 countries without the formalism variables, right to appeal appears to be growth enhancing. Arguably, reevaluation of a court decision by a higher-ranking court is made considerably more feasible when the first legal process has been extensively documented.
In terms of the relative importance of the variables in Table 3 , the three economic core variables plus the two procedural variables "timeliness" and "presumption of innocence" have the highest partial R 2 s. In contrast, the additional legal variables-right to counsel and written vs.
oral-have much lower partial R 2 s. This pattern is not reflected in the estimated elasticities, as growth reacts more elastically to marginal changes in the formalism indicator than to changes in the procedural variables. We conclude from estimating the reduced model of Equation (4) that growth-enhancing legal systems are characterized by striking a balance between making quick decisions and taking into account the increasing judicial complexity of many cases by providing adequate institutions.
Finally, we analyze Equation (5), where the Hathaway procedural variables are included together with the formalism indicators computed for collecting a check. This time, the reduction process had more ambiguous results, yielding three models as the outcome of different reduction paths. One of the models includes the regional dummy South America instead of the judicial indicator "independent procedural actions." Another model substitutes the regional dummies for South America and transition countries with the economic freedom index. However, both model selection criteria-the adjusted R 2 and the Hannan-Quinn information criterion (as well as Akaike and Schwarz)-clearly prefer the model presented in Table 4 . The coefficient of determination of this model is lower compared to that of the previous model, which would also be preferred in terms of the model selection criteria. None of the diagnostic tests indicates a violation of statistical assumptions. The core economic variables and the dummies have not changed much.
With regard to the procedural variables, we again obtain significant estimates for presumption of innocence and timeliness. This time, another formalism variable survives the testing-down process, namely, the number of independent procedural actions in the collection of a bounced check. The larger this number, the lower the average per capita growth rate. This variable reflects the negative growth effects of legal actions that require an undue amount of time and money. Evaluating the relative importance of the variable "independent procedural actions,"
we note that it has neither a particularly large partial R 2 nor a high elasticity. In a final evaluation of the empirical analysis, we consider whether there are particular outliers in the sample. Judging from the model selection criteria, Equation (4) is the best specification. Figure 1 displays the original series and the fitted values when countries are ordered alphabetically (see Table A5 in the Appendix for a list of included countries). Table 4 Average growth rate in % According to Figure 1 , model fit is good and there are no strong outliers. However, it could be that the results are not robust over different groups of countries. In particular, there could be differences between high-and low-income countries. To address this concern, we order the data from poor to rich countries using initial per capita incomes and reestimate the model recursively. Figure 2 presents the one-step ahead residuals with significance bands based on +/-2 standard errors. Above we show that the factually realized degree of presuming innocence has a negative effect on economic growth, a result requiring further exploration. First, it is necessary to briefly discuss the policy consequences of this finding. Second, we will outline one possible transmission channel from this judicial principle to economic growth. Third, we investigate an alternative transmission channel running via social trust, which we support by additional empirical evidence.
Tampering with the presumption of innocence runs against our normative principles and giving policy advice based on our results of how this factor affects economic growth does not feel comfortable. However, there really is no problem with retaining this judicial procedure.
All societies make sacrifices of material goods to help maintain particular normative principles. Thus, while economic growth might be enhanced by the abolition of this procedural principle, we do not argue for such a course of action as normative costs would be too high.
The first transmission channel we explore as to how this presumption of innocence negatively impacts economic growth takes us to the strictness of the standards that must be fulfilled before a person is convicted: the stronger the presumption of innocence is implemented, the harder it is to overcome, which in practical terms, means it costs more and takes more time.
That the presumption of innocence is negatively correlated with growth could mean that the extra costs of running a judicial system operating under this presumption are not compensated for by other economic gains, such as predictability of the state. Posner (1995, 77 ) is very explicit: "Much pious denial to the contrary, coercion, unless taken to the brutal extreme at which it will induce an innocent person to confess, is a cheap and effective method of criminal investigation." Thus, in this interpretation, the timeliness indicator, the formalism indicator "number of independent procedural actions," and this variable may characterize particularly slow judicial processes and this delay in decisions comes at the cost of lower income growth by increasing uncertainty and transaction costs within the economy.
A decision on the realized level of presumption of innocence is also a decision on how to balance type I against type II errors: with a low level, a number of innocent people will be wrongly convicted (call this type I error) whereas with a high level, a number of guilty people will be wrongly acquitted (call this type II error). Potential effects of type I errors are that the legitimacy of the judicial system will suffer and that productive people are no longer productive (due to their incarceration), which would lead to a decrease in growth. A potential effect of type II errors is that criminals remain active. If it is common knowledge that criminals remain at large, citizens might increase private spending to protect themselves. Given our results, it appears that type I errors are less costly than type II errors. In addition, a low degree of the presumption of innocence could be interpreted as a signal to all citizens that the government is "tough" on all types of crime, thus providing an incentive to abstain from crime, leading to a lower crime rate, which may be conducive to economic growth. Singapore can be viewed as an example of a state with such a policy.
However, there is a competing transmission channel that could account for the negative effect on economic growth of the presumption of innocence. The presumption of innocence makes it harder to convict criminals. Consequently, there will be more criminals at large within the society, leading to a relatively lower degree of trust. Trust, however, is known to reduce the cost of economic transactions, thereby leading to more economic activity. 11 In addition, having more criminals in society may be indicative of a fewer economic transactions being officially recorded (e.g., black market activity), implying that official income statistics will be downward-biased.
To test this conjecture, in a first step we compute the correlation of an indicator for trust within society, based on the World Value Survey (WVS), with the presumption of innocence variable. We find a small but supportive correlation between the variables (correlation coefficient is -0.19 for the sample based on the WVS in 1981 and -0.07 for an average over three waves, 1981, 1990, and 1995/1997). 12 11 Durlauf and Fafchamps (2005) is a recent survey of the relevant literature.
12 As an indicator for general trust, we use the mean of the answers coded as 0/1-dummy for each country to the question "Can people be trusted?"
In the second step, we include general trust and an interaction variable between trust and presumption of innocence as additional regressors into the model displayed in Table 2 . To preserve a reasonable number of observations, we focus on the average over the three waves of the WVS. 13 Still, the sample size has been reduced by over 40%, from 67 to 38 observations, due to missing information on the trust variable. Consequently, we increase the level of significance for the statistical tests to 10% (see Leamer 1978) . Assessing the effect of the smaller sample size on the results in Table 2 indicates that while the significance of estimates has gone down as expected, previous results generally hold up well in this new setting. 14 Reestimating this model including the trust variable and the interaction term, we obtain the results given in Table 5 . The diagnostic tests have been omitted for the sake of brevity, but do not signal any statistical problems.
Including the trust variable and the interaction of trust with the presumption of innocence indicator, we find evidence supporting the hypothesis put forward above. First, trust has a positive (though in this specification not significant) impact on economic growth. Second, maintaining the presumption of innocence also influences growth in a positive and significant way.
Third, the interaction of trust and presumption of innocence affects growth negatively. Thus, societies with little trust and a high degree of presumption of innocence are characterized by low growth rates, which is what our hypothesis would predict. Similar results can be derived for the presumption of innocence variable, the trust indicator, and their interaction when considering the models shown in Tables 3 and 4 (results omitted). To assess the quantitative relationships in our data, we first assume that all three variables of interest are at their mean values. Under these circumstances, economic growth will be higher by a substantial 5.7 percentage points. However, when assuming a society characterized by a minimum degree of trust, while keeping the presumption of innocence at its mean value, the growth rate is only 2.5 percentage points above the sample average.
Hence, any policy advice involving changes in the presumption of innocence would need to take into account the specific social context. In other words, in addition to strong reservations from a normative point of view, one should take into account that the economic benefits of not implementing the presumption of innocence are conditional on a low degree of trust within a society.
Conclusions and Outlook
In this paper, we ask whether judicial procedural devices have any systematic consequences on economic growth. Two competing views on the likely effects of judicial procedure are discussed, one of which is Djankov et al.'s (2003) , which argues that more regulated procedures (in their terms, higher degrees of procedural formalism) have a number of detrimental effects, such as higher levels of corruption, less fairness in judicial decisions, and inferior access to justice. Our own view of judicial procedure is diametrically opposed to theirs. We argue that at least some procedural devices are likely to improve the state's capacity to credibly commit to the promises contained in its laws. By making judicial decision making more transparent and judges more accountable to the law, more trade and investment is expected to take place, which will, in turn, be reflected in higher rates of economic growth.
Drawing on a dataset introduced by Hathaway (2002) , as well as on the Lex Mundi data employed by Djankov et al., the conjecture that formalism always has adverse effects on growth can be rejected. Those variables that survived our rigorous statistical testing-down process allow us to paint a differentiated picture.
(1) Written-as opposed to oral-procedures increase growth rates. Written procedures are certainly more costly in monetary terms than oral procedures, but the monetary costs are compensated for by gains in accountability. (2) A similar argument applies when the right to counsel is enforced. (3) Timeliness of court action also increases growth. Justice delayed is not only justice denied but also growth foregone. (4) Increasing the number of individual procedural actions will not only increase the resources needed for running the judicial system, but lengthen the judicial process. Our result indicates that there are no offsetting benefits, which is reflected in the negative effect that a higher number of individual procedural actions has on economic growth. (5) Finally, the negative effect that the presumption of innocence has on economic growth indicates that some procedural devices can indeed make legal processes cumbersome. However, we were able to show that in addition to any normative reservations we may have with regard to not implementing this procedural aspect, the resulting economic costs depend on the degree of trust in a society.
Only in societies with a low degree of trust do we find the presumption of innocence to cause lower growth rates. In average societies, this legal principle actually increases the growth rate.
It is also noteworthy that in contrast to the conjecture in Djankov et al., legal origins do not have a significant effect on economic growth. Thus, judicial procedures matter independent of the prevailing legal tradition in a country.
Policy conclusions can be drawn only on the basis of a normative model. Before opting in favor of judicial procedures that maximize economic growth, a discussion of desired goals is appropriate. Societies might be willing to forego some economic growth if the consequence of such is a lower probability that innocent suspects will be falsely convicted. This is a critical issue, but beyond the scope of this particular paper.
On a more mundane level, it is also necessary to consider that the optimal mix of procedural aspects is a function of a country's state of development. Countries with few highly-qualified legal professionals and where the majority of contracts are simple might need procedures that are different from those needed in a country where the average contract is much more complex and there are relatively more engaged in the legal profession.
Finally, it would be helpful to have more precise data. For example, the information provided by the U.S. State Department is of great help, but the "sometimes" category is coarse; better refinement would lead to better-quality results. Notes: **, *, and (*) indicate significance at the 1%, 5%, and 10% level, respectively. Notes: **, *, and (*) indicate significance at the 1%, 5%, and 10% level, respectively.
